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Background: While low coronary wall shear stress (WSS) is associated with regional atherosclerotic plaque progression, high WSS has been linked 
to development of plaque vulnerability. Impaired coronary microvascular function has also been associated with plaque vulnerability. We therefore 
hypothesized that high coronary WSS is associated with impaired coronary microvascular function.
methods: Forty-four patients with non-obstructive coronary artery disease (CAD) (fractional flow reserve [FFR] > 0.75) underwent coronary 
angiography, intravascular ultrasound, Doppler velocity measurement, and computational fluid dynamic modeling for calculation of WSS in the 
left coronary artery. Time-averaged circumferential WSS was calculated in each IVUS (0.5mm) segment (total of 5,617 segments). The minimum, 
maximum, and mean values of segmental WSS in each artery were related to the coronary flow reserve (CFR), as an indicator of coronary 
microvascular function. CFR was calculated as ratio of adenosine-induced hyperemic to basal average peak blood flow velocity, with impaired CFR 
defined as values < 2.0. WSS and CFR values were log-transformed for the analysis.
results: In 44 patients, mean age was 53±13 years, 43% were males, 23% had diabetes and 64% had hypertension. Median CFR was 2.22 (IQR 
1.77, 2.46) and median WSS was 29.3 (IQR 21.1, 42.2) dynes/cm2. There was no significant difference in epicardial disease between arteries with 
CFR<2.0 (plaque burden 30±19% and FFR 0.86±0.12) and those with CFR≥2.0 (plaque burden 30±19% and FFR 0.94±0.12) (p=NS for both). While 
CFR did not show any relationship with minimum WSS (r= -0.02, p=NS), there was a non-significant relationship between CFR and mean WSS (r= 
-0.23, p=0.058), and a significant inverse relationship between CFR and maximum WSS (r= -0.40, p=0.007), suggesting an association between 
higher values of WSS and impaired microvascular function.
conclusions: For the first time, this study shows that in patients with non-obstructive CAD, coronary arteries with higher WSS have greater 
impairment in microvascular function, providing some mechanistic insight into the role of high WSS in development of coronary atherosclerosis and 
vulnerability.
